Antioxidant and HSP70B responses in Chlamydomonas reinhardtii genotypes with different resistance to oxidative stress.
Today, the information from model species that differ in their resistance to oxidative stress and the determination of suitable plant markers for screening stress-resistant genotypes are essential for better understanding of plant stress responses and for selection. Here we aimed to assess the differences in antioxidant and HSP70B responses to paraquat treatment between genotypes susceptible and resistant to oxidative stress. Four genotypes of Chlamydomonas reinhardtii were chosen as a model of plant cells: two susceptible genotypes: wild type and paraquat-sensitive; and two paraquat-resistant genotypes: with high and moderate resistance. Varying responses to paraquat treatment were found depending on the genotype and paraquat concentrations. High paraquat concentrations (>50μM) were shown to be very stressful for all C. reinhardtii genotypes, leading to inhibition of enzyme activity. Only the paraquat-sensitive genotype responded to low-level paraquat treatment with a marked enhancement of SOD, CAT, GST activities. The lack of statistically significant response measured as SOD, CAT, GST activities in WT and resistant genotypes could be considered as an indication of absence of strong oxidative stress. This could relate to higher levels of endogenous SOD and CAT activities characteristic of moderately and highly paraquat-resistant genotypes. The response to lower paraquat concentrations evaluated as HSP70B accumulation was proportional to the level of genotype susceptibility to PQ. New evidence is provided that low-level oxidative stress impacts the antioxidant and HSP70B responses differently depending on the genotype resistance. In light of the still unresolved challenge for identification of reliable characters for screening of genotype resistance/susceptibility to oxidative stress, our study demonstrates that HSP70B accumulation could be used as an early marker for induced oxidative stress in the studied genotypes. The obtained results that the most pronounced differences in the antioxidant and HSP70B response were found between the two susceptible genotypes provoke us to convey future experiments with other susceptible genotypes.